Patients with diabetes form a substantial proportion of patients with coronary artery disease. 1 In some respects, the assessment, management, and outcome of these patients is diVerent from patients without diabetes. This article outlines these diVerences in patients with symptomatic coronary disease and then focuses on the problems of managing high risk asymptomatic patients with diabetes. Should we and can we reliably identify these patients? Once identified, are they likely to benefit from intervention?
Diabetes is a strong and independent risk factor for the presence of coronary disease increasing the risk, particularly in women, between twofold and fourfold. 2 In patients with diabetes, coronary disease is more extensive and severe, and cardiovascular death is three times more common than in non-diabetic patients. 3 In patients with non-insulin dependent diabetes, a proportion of the increased risk can be explained by an excess and clustering of established cardiovascular risk factors. The mechanisms accounting for the remaining risk are poorly understood and relate in part to the consequences of hyperglycaemia and abnormalities of the coagulation and fibrinolytic systems.
In the settings of acute myocardial infarction and the secondary prevention of coronary disease, the relative benefits of medical treatment have been shown to be similar in patients with and without diabetes. In patients with diabetes and acute myocardial infarction, those with suboptimal blood glucose control have been shown to benefit substantially from insulin treatment. 4 In patients with diabetes, most studies of coronary artery surgery have shown that the risks of death, myocardial infarction, and stroke are increased compared with nondiabetic patients. 5 In those with diabetes and multivessel disease, the long term outcome after coronary angioplasty 6 and saphenous vein grafting alone are particularly disappointing compared with the very favourable outcome of diabetic patients after re-vascularisation using internal mammary artery grafting. 7 Disappointing results from some forms of revascularisation may deter referral of patients with diabetes for surgery and we need more information to help identify those who are likely to benefit from surgical rather than medical treatment. This is especially important as both have changed so much since the initial outcome studies. Future studies are planned that will enrol patients with diabetes and coronary artery disease, which would not automatically be surgically treated, and randomise them to either surgical or medical therapy. Most importantly, the patients will also be randomised to aggressive or standard blood glucose control. It will also be important to determine whether high risk patients with diabetes associated problems such as nephropathy are more appropriately treated with surgery. Until the results of these trials are available the indications for surgical treatment of patients with diabetes will continue to be similar to those for the general population and be based on symptom severity (which may be less reliable in patients with diabetes 8 ), assessments of coronary anatomy, left ventricular function, and traditional surgical risk factors.
Primary prevention
There have been no primary prevention studies of coronary disease specifically in patients with diabetes. Although diet, weight loss, exercise, smoking cessation, and aggressive correction of cardiovascular risk factors are likely to have important beneficial eVects, 9 10 clinicians are forced to extrapolate from the results of studies in non-diabetic patients. There are however important diVerences between the two populations, the most obvious being the management of hyperglycaemia. Clear evidence of the benefits of improved glycaemic control on cardiovascular outcome is not yet available but valuable information is expected from the United Kingdom prospective diabetes study later this year. 11 In general, asymptomatic patients with diabetes are at increased risk of future coronary events and are likely to benefit more from primary prevention strategies. This eVect can occur to such an extent that the distinction between primary and secondary prevention becomes somewhat blurred. A good example of this is primary prevention with statin therapy. Many asymptomatic patients with diabetes will have a predicted annual cardiac event rate in excess of 4.5% per year. At this level of risk the benefits of primary prevention with statin treatment are likely to be similar to those seen in the 4S study (one cardiac event prevented per 13 patients treated for five years). 12 The level of risk at which statin treatment should be initiated is the subject of much debate and has important practical and financial implications. Statin treatment has been shown to improve outcome when the annual event rate for the population is 1.5% per year. 13 This is an unrealistic level of risk at which to intervene in the general population, but in view of the worse outcome after myocardial infarction and coronary surgery, it could be argued to be an appropriate threshold for intervention in patients with diabetes.
In patients with diabetes, the benefits of aspirin in primary prevention are likely to outweigh the risks when the annual cardiac event rate for untreated patients is 2.5% 14 and it is possible that the risk threshold for benefit is even lower. Risk thresholds for treatment with antihypertensive agents and oestrogen replacement have not been determined in patients with diabetes.
An assessment of absolute cardiac risk is now an accepted means of deciding whether to consider primary and secondary prevention strategies. Using data from studies such as Framingham, equations have been derived that estimate cardiac risk based on standard cardiovascular risk factors and the presence or absence of diabetes. 15 In clinical practice they enable identification of a proportion of high risk asymptomatic patients but it is diYcult to estimate the absolute risk for all patients with diabetes. Prospective epidemiological studies have too often failed to define adequately other factors that influence the probability of coronary disease such as the type of diabetes, the degree of blood glucose control, the presence of pre-existing vascular disease, and the presence of important diabetes complications such as nephropathy. More prospective and primary prevention studies are required, with detailed assessments of these risk factors and others such as silent myocardial ischaemia, postprandial lipids, retinopathy, fibrinogen, plasminogen activator inhibitor (PAI 1 ), autonomic neuropathy, and measures of left ventricular function, so that we can develop more accurate ways of predicting the risk of future coronary events and most importantly the benefits of risk factor reduction. It will also be important that these studies are performed in diVerent populations and ethnic groups.
With the present level of knowledge of risk assessment we have the means to identify a proportion of high risk patients who are very likely to benefit from intervention but in spite of this, many diabetes clinics fail to identify and manage them eVectively. 16 
Screening asymptomatic patients
In the research setting and a limited number of clinical situations, 17 18 non-invasive testing has been used to establish a more precise estimate of the probability of coronary disease in asymptomatic patients. Standard cardiovascular risk factors yield the pretest probability of disease that is combined with the results of treadmill exercise testing, nuclear cardiography or stress echocardiography alone or in combination to establish the post-test probability of disease. This is sometimes suYciently high to justify recommending coronary angiography with a view to identifying surgically treatable disease. 19 There are several problems in applying this approach to screen all asymptomatic patients with or without diabetes. First, there is limited information regarding how well these tests influence the probability of future cardiac events. It is possible that only a small proportion of patients with positive non-invasive tests will experience subsequent cardiac events and many positive responders could experience the anxiety and insurance implications of being labelled at risk and possibly be subjected to further unnecessary, costly investigations with inherent risk. Second, there is little information regarding which, if any, high risk patients identified by these methods will benefit from treatment. Finally, there are financial and service implications.
Only asymptomatic insulin dependent patients with severe diabetic nephropathy have so far been shown to benefit from coronary disease screening with a view to coronary artery surgery before renal transplantation. 19 Future research may identify additional groups who will benefit from intervention. One such group may be asymptomatic non-insulin dependent patients with microalbuminuria in whom we have recently found a strikingly high prevalence of silent myocardial ischaemia. 8 Recent reports from the asymptomatic cardiac ischaemia pilot study have stimulated interest in screening asymptomatic subjects for coronary disease. Initial revascularisation appears to improve two year survival compared with anti-ischaemia treatment in patients with myocardial ischaemia and surgically treatable coronary disease. 20 However, only 17% of patients in this study had diabetes so larger studies are required before a good case can be made for surgical intervention in asymptomatic patients with diabetes.
Two important conditions would need to be satisfied before non-invasive testing could be recommended as a means of influencing medical treatment in asymptomatic patients with diabetes. First, the results of non-invasive testing would need to be shown to be independent predictors of coronary events 21 and second, risk factor intervention would need to be shown to yield meaningful benefit. For example, with both conditions satisfied, a patient with a low or intermediate pretest probability of coronary disease, in whom aggressive medical treatment would not be indicated, a positive non-invasive test could increase the predicted probability of a coronary event suYciently to justify lower target levels for lipids and blood pressure, and strengthen the case for statin, aspirin, blocker, and oestrogen replacement treatment. Risk factor intervention in non-diabetic men with evidence of silent myocardial ischaemia has been shown to improve survival 22 and the identification of a positive test may motivate patients to be more compliant with risk factor modification. 23 Patients with diabetes and coronary disease behave diVerently from non-diabetic patients. They have more aggressive coronary disease and experience worse outcomes at any stage of the disease process in spite of similar benefits from medical treatment. Further prospective and primary prevention studies are required to quantify cardiac risk more accurately, to determine the most appropriate risk thresholds for intervention, and to compare the eYcacy of modern medical and surgical treatments. This is especially important for asymptomatic patients who, based on risk factors and non-invasive testing, are predicted to be at high risk of coronary death. 
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